The present status of the Stony Brook Superconducting Heavy-Ion Linear Accelerator is described, with emphasis on recent operational results with a prototype unit of the accelerator. The basic LINAC elements are independently-phased lead-plated copper split-loop resonators operating at 151.7 MHz and optimized for velocities of either B=v/c=0.055 or 6=0.10. Resonators are grouped in units of either 4 low-B or 3 high-B resonators in compact cryostat modules separated by room-temperature quadrupoledoublet lenses. The LINAC consisting of 4 low-B and 7 high-B modules injected with heavy ions of mass A=16-100 from the Stony Brook EN tandem will produce an additional energy gain of %18 MeV per unit charge with a total heat dissipation at 4.5K of <300 Watts.
The overall LINAC design has been extensively discussed in earlier publications and reportsk-4 The present status of the project is at the advanced prototype stage, with construction of the first productionmodel accelerator module well underway. The present report emphasizes recent operational results with the prototype low-B resonator and the prototype low-B module containing four independently-phased resonators. The single resonator buncher will be used to produce psec pulses for nuclear physics experiments while construction of the full LINAC is underway.
II. LINAC Design and Performance Characteristics of the proposed LINAC are summarized in Table I Figure 1 . Assembly of a low-S resonator. In the original design of the low-6 resonator the separation between the accelerating and non-accelerating (symmetrical or "push-push") modes was only a few hundred kHz for the loop configuration (which is the desired operating point) in which the axial drift-tube forces are equal and the frequency of the accelerating mode reaches a maximum. In 1978 the loop bases of the five prototype low-5 resonators were modified to raise the frequency of the non-accelerating mode by %5 MHz. Figure 2 shows the results of bead tests in the final resonator geometry. With the increased mode separation achieved, a simple loop-bending procedure allows the electric fields in the two side gaps to be made equal to 1% or better.
The principle of phase stabilization by direct RF feedback has been described in detail elsewhere.6' The variable-coupling system mentioned above is also important for stabilization, in order to achieve the optimum resonator loaded Q. Using 175 W of RF power, the low-6
resonator can be stabilized at 3.0 MV/m with a jitter of about ±0.10 and 0.1% in phase and amplitude, respectively.
IV. Prototype low-6 Module Figure 3 shows the checkout and re-assembly at Stony Brook of the prototype low-a module following initial tests and resonator modifications at Caltech. The 40-liter capacity helium tank is visible above the resonators (supported by a temporary clamp), but the thermaltransition stack-ups are not yet in place. Figure 4 shows one end of the module in more detail, including the (4) resonators, respectively. The resonators, operating at b2.3 MV/m accelerating gradient, were phase and amplitude stabilized to an external frequency synthesizer, with the relative phase of each resonator (except the first) adjusted to produce maximum energy gain. The shapes of these energy spectra rasult from the random arrival phase of the beam with respect to the frequency synthesizer and from strong (de)focussing effects for arrival phases which correspond to bunching or debunching.
VI. Present Status and Timetable. The Caltech-Stony Brook LINAC collaboration is now in a "transfer-of-technology" phase which will result in the preparation of conditions or facilities for massproducing accelerator modules. Fabrication of the first production-model cryostat is well underway, a second set of 4 low-6 resonators is being produced by the Caltech Central Machine Shop, and a lead-plating facility is being set up at Stony Brook. It is expected that the first production-model low-8 module will be under test by June of this year. At the same time, development work proceeds at Caltech on the prototype high-8 resonator. First bead-tests of a room-temperature model have been completed, and 4.2 K tests should also be in progress by June. Orders have been placed for a 400 W refrigerator to cool the LINAC and for various items connected with the upgrading of the Stony Brook tandem. It is anticipated that a full LINAC construction schedule can begin in mid-1979 and be concluded in about two and one-half years.
